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But the approximate amount of this separation is readily obtained from equation (D), p. 442.    Thus, for the limit of the atmosphere,
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Hence, at the zenith distance 80°, the red and violet rays, simultaneously received by the observer from the same star, will be separated at the limit of the atmosphere (assuming the dispersion between these rays to be one-fiftieth the refraction of yellow light) by about 156 centimeters, and proportionately for levels below which definite fractions of the total mass of the atmosphere lie. For the zenith distance 40°, however, the corresponding separation at the limit of the atmosphere is only about 5 centimeters, and for 20° about 2 centimeters. Inequalities in the atmosphere may, therefore, interfere with only a portion at a time of the spectrum of a star near the horizon and, thus, produce the phenomenon of a traveling band, while in the case of a star whose zenith distance is 40°, or less, the interference will include nearly, or quite, the entire spectrum, and thus produce mere changes of brightness.
It is generally stated that the direction of travel of the bands during fine weather, red to violet for stars in the west, violet to red for stars in the east, and irregularly, or simultaneously, over the entire spectrum for stars near the meridian, is directly dependent upon the west to east rotation of the earth. It is correctly stated (on assumption of a stationary atmosphere) that this rotation would cause an atmospheric irregularity to affect the red rays first and the violet last, violet first and red last, and all rays, more or less simultaneously, of stars in the west, east, and near the meridian, respectively. But the order would be the same if the earth were at rest and the air traveling from west to east. As a matter of fact, over most of the earth outside the tropics, the west to east angular velocity of the general winds, as seen by the observer, is several times that of the earth. Hence, the rate at which the disturbance drifts across the line of sight, presumably, depends much more on the direction of the prevailing winds than upon the rotation of the earth. Indeed, in tropical regions, where the prevailing winds are from easterly points, the usual direction of travel of the bands probably (if the above reasoning is correct) is reversed.
The disappearance of distinct bands with high winds is due, of course, to the more complete mixing of the atmosphere at such times.
In the same general way, atmospheric inequalities produce " unsteadiness," or rapid changes in the apparent positions of stars as seen in a telescope. In reality, this is a telescopic form of scintillation which, because never amounting to more than a very few seconds of arc, the unaided eye cannot detect. On the other hand, the great changes in brightness and color, so conspicuous to the naked eye, are scarcely, if

